Historic, archived document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


GRICULTURE 


BULLETIN No. 928 


Contribution from the Bureau of Animal Industry 
JOHN R. MOHLER, Chief 


Washington, D. C. PROFESSIONAL PAPER January 7, 1921 


SUBSTITUTES FOR SUCROSE IN CURING MEATS. 


By RatpH HoacLanp, Senior Biochemist, Biochemic Division. 


CONTENTS. 
Page. Page. 
Quantity of sugar used in curing Experimental work—Continued. 

ANCES ieee ey Tr ein EN 1 Experiments with sweet-pickle 
Function of sugar in curing meat__ 2 DECOR es 055 A aie ea 12 
Substitutes for sugar ______~-____ 2 Experiments with box-cured 

IVCHMETS es SUn Ue te 2 Paco 2 0. Te Fe ea 19 

COLNESUP AT CELE RE Bie Eee 3 Experiments with beef hams__ 23 
TH KP CIMA tal WORK eee ee 4 U\Generaly Summary: es ee 28 

Generaliplan 2a ee ee 4 

Experiments with pork hams__ 4 


QUANTITY OF SUGAR USED IN CURING MEATS. 


Sugar is used extensively in the curing of meats in this country. 
In 1917, 15,924,009 pounds of sugar as such and 1,712,008 pounds in 
the form of sirup, or a total of 17,636,017 pounds, was used in curing 
meats in pickle in Government-inspected establishments. In addi- 
tion, a considerable quantity of sugar was used in curing meats in 
the dry way, so that the total quantity of sugar used in curing meats 
probably amounted to about 20,000,000 pounds. This estimate does 
not include the amount of sugar used in curing meats on the farm, for 
which there are no data available. 

At the time the sugar shortage developed in this country during 
the war, an investigation was started to ascertain how the greatest 
economy in the use of sugar in curing meats could be effected. Sev- 
eral methods appeared feasible but the use of certain sugar substi- 
stutes appeared to be the most practicable one. <A series of carefully 
controlled experiments in the curing of several classes of meats 
with a number of sugar substitutes and with cane sugar was carried 
on in three large and one small meat-packing establishment. ‘This 
investigation was completed a short time before the signing of the 
armistice, and while the war-time need for the information has 
passed, yet it is believed that the results of these experiments may be 
of present value. 
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FUNCTION OF SUGAR IN CURING MEAT. 


Sugar is used in curing meat chiefly on account of its effect upon 
~the quality of the product. “Sugar-cured” hams and bacon are 
supposed to be of superior quality. A very large proportion of the 
fancy hams and bacon on the American market has been cured with 
the use of sugar or sirup. 

Sugar is not used in curing meat on account of its preservative 
action; in fact, it is probable that the quantity of sugar ordinarily 
used exerts but very little, if any, preservative action. Meat can be 
cured in entire safety without the use of any sugar, and large quan- 
tities are so cured. 


SUBSTITUTES FOR SUGAR. 


The sugar generally used in curing meats is sucrose in the form 
of granulated, clarified, or plantation-raw sugar. In addition, a 
considerable quantity of second-grade refiners’ sirup is also used. 
This grade of refiners’ sirup is not suited to replace granulated sugar 
in the household. 

The essential requirements for sugar substitutes used in curing 
meats are: (1) The cured meat should be of as high quality as that 
cured with sucrose; (2) there should be practically no spoilage of 
meat during the curing process; (3) the substitute should be avail- 
able in sufficient quantities and at a price comparable with that of 
sucrose. The following products were investigated as to their suit- 
ability for the purpose. 

REFINERS’ SIRUP. 


Refiners’ sirup, second grade, is a dark-colored, strong-flavored 
product resulting from the refining of cane sugar. It is variable in 
composition and quality and is usually purchased on specifications 
as to sugar and ash content. ‘The total domestic production of first- 
and second-grade refiners’ sirup in 1918 is estimated by one of the 
large sugar-refining companies to have been 345,000,000 pounds, 
which is equivalent to approximately 210,000,000 pounds of sugar. 
Data on the production of second-grade sirup could not be obtained. 
It appears that the total supply of refiners’ sirup is about ten times 
greater than the amount required to meet the sugar needs of the 
meat-packing industry. First-grade refiners’ sirup is much higher in 
price than the second-grade product, and for that reason is ordinarily 
not used in curing meats, and if the production of second-grade sirup 
is estimated as half the total production, then the lower-grade sirup 
would supply approximately five times as much sugar as is needed in 
curing meats. However, the total supply of this grade of sirup is 
not available for the purpose. 
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There is considerable difference of opinion among meat-packing 
establishments as to the value of refiners’ sirup for use in curing 
meats. A considerable number of establishments use sirup ex- 
clusively in curing pork products in pickle, with very satisfactory re- 
sults; on the other hand, a large proportion of the meat-packing 
establishments do not use sirup at all. According to the data pre- 
viously cited regarding the use of sugar and sirup in curing meats in 
pickle during 1917, it appears that approximately 10 parts of sugar 
as such were used as compared with 1 part of sugar in the form of 
sirup. } 

CORN SUGARS. 

There are at least three grades of corr sugar, besides glucose sirup, 
as follows: 

1. Dextrose is a white powder resembling confectioners’ sugar in 
appearance. It is mildly sweet and dissolves readily in cold water. 
It is nearly pure dextrose and contains only a small percentage of 
moisture. 

2. Cerelose is the trade name for a second-grade corn sugar. It is 
sold in the form of very small, light-brown globules of a mildly sweet 
flavor. It dissolves fairly readily in cold water. It is supposed to 
contain about 86 per cent dextrose, 10 per cent moisture, and 0.6 per 
cent ash. This product is used extensively as a substitute for sugar. 
At the time of the acute sugar shortage during the war, the supply 
of this product was not nearly equal to the demand. ( 

3. Seventy per cent corn sugar is a crude product marketed in the 
form of brown lumps of various sizes. It dissolves slowly in cold 
water and fairly readily in hot water, yielding a brown-colored, 
mildly sweet sirup. The manufacturer states that this product con- 
tains approximately 70 per cent dextrose, 20 per cent moisture, 0.6 
per cent ash, and the remainder dextrin, etc. This product is ordi- 
narily available in large quantities. 

Glucose sirup was not considered on account of its relatively high 
dextrin and low sugar content, and because it was a much more 
expensive source of dextrose than the above-named corn sugars. 3 

The following table shows the composition of the corn sugars and 
the sirups used in the experiments: 


TABLE 1—Composition of corn sugars and refiners’ sirup. 


Reduc- J Not 

Product. Moisture... Ash. | Sucrose. ing re ox deter- 

: sugar. Bee mined. 

Corn sugars: Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
WDOXLTOSOa ree ee oe PE 2.14 dt ees eS psa praeed 8 96. 65 1. 04 
WELClOSCaie a eth lon mee ll 9. 30 oOo Fea een seat poe ee 84. 73 5.32 
(Oper cent corn sugar... 2202) a 11.56 | “(| aca Aa ee a 77. 75 10. 04 

Refiners’ sirup: 

Oh) ae en rns fame fee PN Oe re ek 20. 44 | By 14 40. 29 DA 25> | tere rarer 11. 90 
(LO) SAS ie, ae Sears eine Raritan iia Rae aE 20. 12 4.42 | 40. 95 224 Oi eee 12.05 
(Cease rene Shee ced else NUE) OE ies 22. 60 | 5. 10 | 34. 49 | 26. 04 |Soedboease UNG 7s 
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EXPERIMENTAL WORK. 


GENERAL PLAN. 


Four series of experiments were carried out, one each with hams, 
sweet-pickle bacon, dry-cure bacon, and beef hams. These experi- 
ments were carried on in one small but modern meat-packing estab- 
lishment and in three large establishments, which will be designated 
as X, A, B, and C, respectively. The general plan of the experi- 
ments was the same for each establishment. At each plant the work 
was conducted as nearly as possible in the same manner as was regu- 
larly followed in curing the several kinds of meat under investiga- 
tion. In each experiment one package of meat was cured according 
to the regular practice in the establishment, while to each of the 
other packages an equivalent amount of each of the sugars under 
investigation was added in place of the sugar regularly used. In 
other respects all the packages at one establishment were handled in 
exactly the same manner. 


EXPERIMENTS WITH PORK HAMS. 


These experiments were carried on at each of the four establish- 
ments, but the one conducted at establishment X was of a prelimi- 
nary nature and not so extensive as those carried on at the other 
plants. 

PRELIMINARY EXPERIMENT AT ESTABLISHMENT X. 


Three tierces of hams were cured at establishment X—one without 
sugar, one with granulated sugar, and one with cerelose. The chilled 
hams were packed in tierces, as follows: Tierce 1, a mixture of 84 
pounds of salt and 7 ounces of sodium nitrate was sprinkled over 
the faces of the hams as packed; tierce 2, the same quantities of salt 
and sodium nitrate, and in addition 44 pounds of granulated sugar 
were sprinkled over the faces of the hams in the same way; tierce 
3 was packed in similar manner except that a like quantity of cere- 
‘lose was substituted for the granulated sugar. The tierces were held 
48 hours in a curing cellar at 35°-37° F. and were then headed, filled 
with 80° plain brine and held at the temperature stated until cured. 
The tierces were rolled on the fifth, fifteenth, and thirtieth days after 
packing. The cured hams were weighed, inspected for soundness, 
soaked 74 hours in water to remove excess salt, and smoked 114 hours. 
Two smoked hams from each tierce were selected for test purposes. 
A brief record of the experiment appears in Table 2. 
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TABLE 2.—Record of preliminary ham-curing experiment, establishment X. 


a Tierce 2, fr 5 
iercel,| granu- ierce 
Item. no sugar. lated | cerelose. 
sugar 

ING DELOPha Mss sss gs san yee ere onsen cde hae, cones 33 27 30 
CUTTER GAIN A Re ORS AE A I EL AEN PARRY EY AG) YR days. . 39 39 39 
Weightorcuredthamse aos oss 5726 eo LRM Re pounds. - 362 354 348 
Condition of cured hans ioe aso oe er Le Re ee yee se 2 ae Norma]l.} Norma]. | Normal. 


QUALITY OF THE CURED HAMS. 


In this and subsequent tests the quality of the hams was judged 
from the appearance of the freshly cut surfaces of the hams and 
by the appearance and palatability of the fried product. Two hams 
from each lot were used for the purpose. The hams were tested by 
11 persons, some of whom cooked and tested slices of ham in their 
homes while others attended a test conducted in the laboratory. 
The slices of ham were always fried in a clean pan and never in 
the drippings remaining after frying slices of another lot of hams. 
Those who tested the hams in their homes were instructed to ob- 
serve similar precautions. A report of the test on the hams is pre- 
sented in Table 3. 


TABLE 3.— Quality of hams (preliminary experiment at establishment X). 


| Tierce 2, 


Taceal| grace bit 3 Tierce 1 Ti 
ierce 1,| granu- ierce 3, ierce 1,| granu- ierce 3 
Judge. nosugar.| lated | cerelose. Judge. nosugar.| lated | cerelose. 
sugar. sugar. 

Points. | Points. Points. Points. | Points. | Points. 
NYE ee ar a 2 2 2 1S [ere 2 pe eas aire 3 1 2 
EBS esa Re eae a 1 2 BH | Bale 1 aaa 3 1 2 
CGR a eee ane ee 1 3 Ps eld fi ee ee eee 1 23 23 
HDD) eee See at 1 3 pea |B SEES” I ea ey ae 3 2 1 
Bie ee eet See tit 1 2 3 ee 
Uae pee geo es ea 1 23 23 Total 20 22 24 
Geet see 3 1 2 


Basis for scoring: First choice, 3 points; second choice, 2 points, 
third choice, 1 point. When no choice was indicated the samples 
were scored alike. The result of this test indicates that the hams 
cured with cerelose were considered to be slightly the best in quality, 
followed closely in turn by those cured with granulated sugar and 


with no sugar. There was really very little difference in the quality 


of the three lots of hams. It was noted, however, that the hams 
cured with sugar browned more readily on frying than those cured 
without sugar. 
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EXPERIMENTS AT ESTABLISHMENTS A, B, AND C. 
PLAN OF WORK. 


Six tierces of hams were cured at establishment A and five each at 
establishments B and C. The chilled hams were first. pumped in 
the bédy and shank with 100° brine containing sodium nitrate and 
were then packed in tierces, which were finally filled with pickle. 
At each establishment the pickles for the several tierces were made 
up according to the same formula except as regards the kind of 
sugar used. It may be noted here that raw cane sugar was being 
used regularly at the time in curing this class of hams at establish- 
ments A and C and refiners’ sirup at establishment B. At establish- 
ments A and B the tierces of hams were stored at a temperature 
approximately 36°-87° F., and at establishment C they were stored 
at a temperature of 40° F. The tierces were rolled on the fifth, 
fifteenth, and thirtieth days after packing. 

At establishment A the cured hams were soaked 22 hours in water 
at 70° F. and were smoked 30 hours at a temperature approximating 
130°-135° F. At establishment B the cured hams were soaked 2 
hours and 20 minutes in water at 70° F’. and were smoked 18 hours 
at 100° F. At establishment C the cured hams were soaked 3 hours 
in water 60° I’. and were smoked 16 hours at 125° F. 

_ Each lot of smoked hams was carefully inspected for soundness by 

a Government inspector. Two sound smoked hams were selected 
from each lot at each establishment for test purposes, except from 
one tierce at establishment B, which had been mislaid. 

A record of the experiments is given in Table 4. 


TABLE 4.—Record of ham-curing experiments at establishments A, B, and C. 
ESTABLISHMENT A. 


Tierce 1, Tierce 4, | m; : 
ions granu- | Tierce2,| Tierce3,| 70per melee ADEE 6, 
; lated |dextrose.| cerelose. |cent corn 7 Sa 
sugar. sugar. es Sah 
Numberiofihamsptaes = eeeee rere ae 32 31 31 32 31 31 
Curing period «2525 eo eee reese. days. . 54 54 54 54 54 54 
Weight of green hams......-..-.-- pounds. - 300 | 300 300 300 300 300 
Weight of cured hams. -......--.---- do.... 327 328 328 324 320 329 
Gainan weight. $224. 0.cbe eee se do.23- 27 28 28 24 20 29 
Quantitysofpickles-. esos. gallons. = 13 14.5 16 16. 75 17 iS 
Condition of smoked hams......-....-.-.-- Normal. | Normal. | llight | Normal. | Normal. | 1 shank 
shank sour. 
| sour. 
ESTABLISHMENT B. 
INUmber ofhams# 53552 Stee: oes se 28 28 28 28 28 2\ ele ee 
Curing period! "2". 22 - eee seee days. 45 45 45 45 45H. as see 
Weight of green hams......------ pounds. 290 _ 290 290 290 200 le cPerace 
Weight of cured hams. ............. doses 322 qerce 318 B22 [i Se etS22 ee 
ost. 
Gain in weight. .....-. gccrscteeeeees dat_— Ba esassaee « 28 32 32 Cee seebee 
Quantity oljpickless-see ee gallons. . 18 18 164 16} 1S $ (os eer cee. 
Condition of'smoked hams ieenes nese eee [eNormalli:|sa228 2 ee Normal. | llight | Normal. |-2<....... 


shank | 


a, 
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TABLE 4.—Record of ham-curing experiments, ete.—Continued. 
ESTABLISHMENT C. 
Tierce 1 Tierce 4 : a0 0 
anes granu- | Tierce 2,| Tierce3,| 79 per ey, HIShee 6, 
; lated | dextrose.| cerelose. |cent corn| © ci -4 Sapan 
sugar. sugar. B gar: 
hp Number omhamsiee eee) fee es oer seal 20 20 20 20 PAD) eres Ji ieee 
| Curing ;period sae ee eee eee ee eee days.. 55 55 55 55 Gayl ici ence 
Weight of green hams....._-.--.-- pounds.. 280 280 280 280 2S Oi eee ay pi ae 
Weight of cured hams..-......------ doze. 307 303 307 310 SOON ee eee 
| Gainkiniwelch teases ee eee doa Dil 23 27 30 20a ee ita 
Quantityzotipickle: = = sass ae: gallons... 17 17 17 ile IPE Nee aaa 
Condition of smoked hams.......---.----- Normal. | 1 light llight | Normal. | Normal. |.--....--- 
aitchbone| shank 
sour. sour. 


| COMPOSITION OF PICKLE. 


Table 5 indicates the composition of the new and old pickle from 
| each tierce and of the pickle used in pumping the hams. 


TABLE 5.—Composition of new and old ham pickles at establishments A, B, 
| and C. 


ESTABLISHMENT A. 


ee 


Tierce 
No. 


CUO OO DOR DD OUCH WWD DR 


OU OT He HO 09 DO ND rt 


Age of 
pickle. 


Kind of sugar. 


Refiners’ Sirup............-.--- 
Bee GK OVS Bas leet (es gid lee ee ue 


gravity | reading 
at 20° C. | at 20°C. 
Degrees. 
1.144 72 
1. 095 49 
1.144 72 
1. 095 49 
1.146 73 
1. 094 48 
1. 147 74 
1. 095 49 
1.148 74 
1. 093 48 
1.144 72 
1. 092 47 

1g APA ae ee 


Specific |Salometer 


Sodium | Sodium 


ESTABLISHMENT B. 


RehNEeTS? SITUPSe a eee eee 
Aaa LOS cere HN Ter Ac Te 


1.138 -70 
1. 096 49 
1.138 70 
1.188 70 
1. 095 49 
1.138 70 
1.095 49 
1. 142 72 
1. 098 50 
ISA | ao sooesgsa 


ESTABLISHMENT C. 


1.151 76 
1.104 53 
1.150 76 
1.100 51 
1.150 76 
1.103 53 
1.149 75 
1.103 53 
1.152 76 
1.097 49 
IBPAR eee pee aS 


chlorid. | nitrate. 
Per cent. | Per cent. 
16. 15 0. 57 
9. 03 .35 
16. 26 BOL 
9. 88 . 42 
16. 54 53 
10.13 -33 
15. 61 HOW 
9. 97 .36 
15. 73 Ou 
9. 29 44 
16.15 53 
9. 62 ot 
23.10 6. 49 
16. 07 0. 29 
10. 84 ~ 25 
16. 50 . 29 
16. 50 . 29 
10. 76 oi22, 
16.18 -36 
10. 58 APA! 
16.18 -3l 
10. 76 324 
24, 64 2. 87 
17. 67 0. 22 
11.70 - 08 
17. 27 . 24 
11.19 213 
iy ate) .19 
11.56 . 06 
17. 79 .23 
11.30 19 
17. 24 . 23 
10.31 .08 
25. 32 2.19 


Total 
sugar. 


Per cent. 


NH DOP OB bo 
el a> 
FRASSSSER 


NNNNENNNN 
~I cue 
BORAGBRASS 


bo Rte) 


NCIS IN NIN ICININ, 
OOD ON 


INCHES RON RIES 
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Table 6 shows the relative quantities of curing materials in the 
old pickle from each tierce, based upon 100 parts of each curing 
material in the new pickle. 


TABLE 6.—Relative composition of new and old ham pickles at establishments A, 
B, and C. 


ESTABLISHMENT A. 


Tierce 1, Tierce 4, Ti 5.1 Ti 6 
. Ageof | granu- | Tierce2,| Tierce3,|} 70 per LE CE Ah (CECE: 
Constituent. pickle. lated |dextrose.| cerelose. | cent corn cones aie 
sugar. sugar. ie eat. 
Days. | Per cent.| Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
podium Chilorid: Sse eee New. 100. 00 100.00 100. 00 100. 00 100. 00 100. 00: 
2 IS SAE ayer fc era ccs ara re 54 55. 91 60.39 61.25 61.95 59. 06 59. 57 
Bodine Mitvatec ee ye New. 100. 00 100. 00 100. 00 100. 00 100. 00 100.00 
DOL eee eee ae PERO ae e ne 54 61.58 83.35 62.26 63.16 77.19 58.49 
otalisugareees ses see eee New. 100. 00 100.00 100. 00 100.00 100.00 100. 00 
I DY a asipaes aires Sade saya ata SAE OA Ne 54 68. 37 66.31 67.96 69.02 68. 99 70. 57 
ESTABLISHMENT B. 
Sodium chloride sae seee eases New. 100.00 100.00 100. 00 100.00 100800) Hae 
DQ ee ee Sera te 45 Co Ghs) | (a eere hs aeseis 65. 21 65.39 G64 4: eee z 
Sodium nitrates 4-2 see eee New 100. 00 100. 00 100. 00 100.00 UCDO ssoee oe z 
(Ot 5 IR er corte ee cree tea 45 SOn2 ccs cee 75. 86 75.00 TONDO LU Rcee sees 
Moa sucansasaeseeeeetecr- coal New 100. 00 100. 00 100. 00 100. 00 1005000 saseneeaee 
(OES sts tees cy lla es eer 45 TOs DUN [erie as ecterere 73.91 77.36 1AG82) |EeBee ees a 
ESTABLISHMENT C. 
Sodium chlorid. =. ..2-22224...-- New. 100. 00 100. 00 100.00 100. 00 100500) | S2ee ase 
I DY Oy iio eS eee a Seu ee 55 66. 21 64.79 67.32 63. 52 HOSSO Ue hea oe 
Sodtumi'nttrate. 2) see eee. =o New. 100. 00 100. 00 100. 00 100. 00 LOO OOM Se eee 
ID) Ovi ieee ere MI 55 36. 36 54.17 31. 58 82.61 BAN heldl | Pyee oelae 
TOval Sugars ie os ES Ses. New. 100.00 100. 00 100. 00 100. 00 UCECO scssen bec 
DD Yo a 2 cS CaN EM a 55 78. 85 70.66 76. 24 53.23 Ove GOHIE es eee a 


These data indicate no great differences in the sugar content of the 
old pickle from the different tierces. There are considerable varia- 
tions in the sodium-nitrate and sodium-chlorid contents of some of 
the pickles, but it 1s doubtful if they have any special significance. 
Attention is called to the fact that on the average the old pickle from 
the three establishments contains 63.38 parts sodium chlorid, 64.85 
parts sodium nitrate, and 71.57 parts sugar, as compared with 100 
parts present in the new pickle. The waste of curing materials oc- 
casioned by throwing away the old pickle from cured hams is ap- 
parent. . 

COMPOSITION OF THE HAMS. 


Table 7 shows the composition of the hams. Analyses were made 
of the lean portion of a slice cut from the thickest part of each of two 
hams from each lot. While there is more or less variation in the 
composition of the several lots of hams, the data do not appear to 
have any special significance. 
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TABLE 7.—Composition of hams at establishments A, B, and C. 


ESTABLISHMENT A. 


Tierce 1, | Tierce 4, | Pierce 5, | Tierce 6 
Continent granu- | Tierce2,|Tierce3,| 70Per | poaners’| raw 
lated j|dextrose.| cerelose. |centcorn Sra sugar 
sugar. sugar. Ee 

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
IMIGISEUTE MORE eee eee ie ean vee 49. 28 54. 42 54. 97 50. 10 54.38 55.68 
Sodiumichionid see ea ee eee eee 3.60 4.26 4.41 3.91 4.27 4.56 
Sodium nitrateses pee ee eee eee .19 B25 oil, . 23 .29 a 2D 
MOLARSU CAT s5 ye says ce ite OE he SA SSeS . 67 36 58 .59 .39 -36 

ESTABLISHMENT B. 
| { 
MOIshire ts cee. NT A PRY ag BS ce | AQIQON Ene nen BOOT Md Da Ontlere noe bk |e eee creme. 
Sogimmchilorid’s S455 = = aa Sosa cea ee ASD elena Ae see 5.27 4.59 | BS EN ee ees see 
Sodiuminitrateeees aac eperse  e e  e eee apd (i 10 feet ee eats .10 sol! BOQ Er ete 
BREAN Saree he Tu oe Sacer 36 Acceesgace . 50 42 | BOOK eee seco 
| | 
ESTABLISHMENT C. 

Vie Tsk ee he | a 
IMEOIS CUT Cea tn ee eee oe rcs au e 45. 52 45.17 51.33 53.30 ZOX AW Negaueseowe 
Sodiumichioriad tne eee | 4.96 4.33 5. 80 5.15 A AOR ese 
SOGTIMBEOATETAT CW ss ee eae ee | .07 - 06 - 06 .07 OTT ae ee ees 
INOW SURA toe cosas aot chaavesosegesapaocc 36 50 - 56 42 CAS eae aoe 


QUALITY OF THE CURED HAMS. 


The quality of the several lots of hams was judged in the same 
manner as described under establishment X, except that ali the tests 
were made in the laboratory. Two hams from each tierce were tested 
for quality. In Table 8 is presented a report on the quality of the 
several lots of hams. 

At establishment A the hams cured with refiners’ sirup were con- 
sidered to be of the poorest quality, and yet some widely distributed 
well-known brands of hams are cured with this grade of sirup. The 
opinion was very generally expressed by the judges that all the hams 
were of high grade and that there was really very little difference in 
the quality of the several lots. 

A similar test of the quality of each of the several lots of hams in 
this experiment was carried on by the establishment in which the 
curing test was made, but with considerably varying results. How- 
ever, by adding together the total number of points scored by each lot 
of hams in the two tests an average estimate of the relative quantity 
of the several lots is obtained, as follows: Tierce 1, granulated sugar, 
76 points; tierce 6, raw sugar, 73 points; tierce 2, dextrose, 68 points; 
tierce 3, cerelose, 63 points; tierce, 5; refiners’ sirup, 50 points; and 
tierce 4, 70 per cent corn sugar, 46 points. 

At establishment B the basis for scoring was: First choice, 4 points; 
second choice, 3 points, etc. As before stated the hams in tierce 2 
had been mislaid and were not scored. The results indicate that the 

18121°—21——_2 
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hams cured with 70 per cent corn sugar were of the highest quality, 
closely followed, in turn, by those cured with cerelose and granulated 
sugar, while those cured with refiners’ sirup were considered to be 
of appreciably lower quality. Tierce 5, in which refiners’ sirup was 
used as the source of sugar, was cured according to the regular prac- 
tice at this establishment, except that the hams were cured in a tierce 
instead of in a large, open vat. 

At establishment C the basis of scoring ranged from 5 to 1, as 
compared with 4 to 1 at establishment B, and 6 to 1 at establishment. 
A. The data presented in Table 8 indicate that at establishment C 
there was comparatively little difference in the quality of the three 
lots of hams cured with granulated sugar, dextrose, and refiners’ 
sirup. The hams cured with cerelose were of ofily slightly lower 
quality, and those cured with 70 per cent corn sugar were considered 
to be of poorer quality than the others, but all lots were of good 
quality. 

TABLE 8.—Quality of hams ai establishments A, B, and C. 


ESTABLISHMENT A (OFFICIAL TEST). 


Tierce 1 Tierce 4, | m-; : 
aa granu- | Tierce2,| Tierce3,| 70 per Tiere Tiere 6, 
mee: lated |dextrose.| cerelose.|cent corn) "S.7 pee 
sugar. sugar. 1k A 

Points. | Points..| Points. | Points. | Points. | Points. 

eRe esis oS eseat AMR A INARA RO i NLL 6 3 5 1 2 4 
De SE Its Rica Pea este mee sama fe ae Man vee ye GH 2 4 2 6 1 5 3 
Ce eee ee eee ene Wc severe culate Walp val 5 2 6 1 4 3 
DS i a RG DUA bi) ees CNG LN ee a 5 4 6 3 2 1 
Ey eer RR SC WANR OMNI AU ITA ALi een A 5 3 1 2 4 6 
Dy i Cs ei a tea ATLAS co 5 4 2 3 1 6 
aA aria ttle EG GOH DOSES CEC INNES einen Oa ca HIRES 4 6 2 5 1 3 
1 Te SET Ak SUN Begin sega Sa 6 3 4 5 1 72 
HB ey ee ewe hE AS 8 ee eS RE 6 2 5 3 1 4 
LMC ge PS 2s TS eg RPE 46 29 37 24 21 32 

ESTABLISHMENT A (PLANT TEST). 
di Desa aaah ete ag tesla a8 nN leeroc RA a a 5 6 4 1 2 3 
Da GeO RR TE a8 Rea ie A il 2 3 6 4 5 
(ODS TS Spe ON ANN) EE UE 2 Ee er as tes eine 2 3 6 1 4 5 
1 a hes eae NS el cae Es es aa a a agg a pe 5 2 3 4 1 6 
(eho) ees IR pale ekr ll a oadg el SeSR a 3 4 2 1 5 6 
1 SY rete DOR MM NE Oe aie ree ie et 1 6 2 3 4 o 
Se hceat ISP peg acy hemes) athe aa aE 4 6 2 3 5 1 
FeO ras See ares CNL epee set crt ae 6 5 2 1 3 4 
LO sil aN AAA ot ety eae Thou 3 aaerng! ulate aA ae 3 5 4 2 1 6 
TOGA a eee acisisecince caace eek minciets 30 39 28 22 29 41 
ESTABLISHMENT B. 
Dean GS NAN Ud Sk Hoek ND Ayes aso A i RS AM ec omiesice 2 3 DW icemeesiac 
| OR CEMENT > Gee Seno o neo Di || aware, Gyepaaiete a 3 4 1. a eerste = 
OES See edt aha ht eR Eel Sl Sean aN etl PA es Secs 4e 3 IS ies earacietes 
ee A Ml gO NN OC ANTE A de 1 He (ed, Seas 3 4 2: (Ms soeetiseet 
A Dp MU MERE Uo Ge RRR NHI EL RE re Ala ep oe | SE het 2, 3 dil sn cce Breton 
1 eee ae Mean Bo Coe 2 cae e od Aol repata, ths Susie 3 2 1 ee Sere 
C6 ehh ae ah eae eA RY Cn IRE et ab Pl Soeeatees 3 4 Drlpamee sowie 
NEE Sars wisl& dae Aah peh Dio cere hs ee I eR OTA EERE See 4 3 Ay | ised 
4 bo) | CRP e PRP PE, ge ct REN 2 hia| as ae eae te 24 26 10, jcdeeu Peng 
{ 


sf 
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TABLE 8.—Quality of hams at establishments A, B, and C—Continued. 


ESTABLISHMENT C., 


| Tierce il Tierce 4,| 


. eran: = Tierce 5,; Tierce 6 
granu-  Tierce 2,| Tierce3, 70 per | Maile? 

JESS. lated § dextrose. cerelose. cent corn | poner pee 

sugar. sugary |) = P- SUS 

| Points. | Points. Points. Points. | Points. | Points. 
fale NE SR et led AS ee Se ee 5 4 3 1 De | SE eee 
1 BS i ae EN Ee ae ee ty fe Sal On Mame es Ser 1 3 5 2 7B Wee ea 
Cin eS I Se RE ee Re aay 1 3 2 5 | Ai RRR 
Hy A pede al an nee Sy eg SL 5 2 3 1 4 ois eeares 
[Dra AE NS RAG ee Oi RE ED eee Ln ee 1 4 5 | 75 | Or laaoaeeeee s 
1 Shs eel Be ae ae ee eee | 5 3 1 | 2 Aaj|Msai yeas 
Ge ak epee eta ter ee, Seer ery a 2 4 3 | 1 Fy et oe ere 
_ Fee Ui pO a SI ae oat pn ae 5 3 | 1 | 4 7 Nips 7 Va 
queen Naat ee ge ee 5 1 | 2 | 4 ec 1 a 
rae heap EES coe ORI Lees Hania d Kec NL Seager ee See 4 5 3 | 1 7 Pike ri eee cd 
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SUMMARY OF RESULTS OF HAM-CURING EXPERIMENTS. 


1. Eighteen tierces of hams were cured at four establishments. 

2. The extent of the absorption of the curing materials by the hams 
does not bear any relation to the kind of sugar used. 

3. As an average of the results obtained at establishments A, B, 
and C it was found that the old pickle from the cured hams contained 
63.4 per cent of the sodium chlorid, 64.83 per cent of the sodium 
nitrate, and 71.56 per cent of the sugar present in the new pickle. 
From the standpoint of economy the importance of making use of 
the old pickle, on account of the curing materials which it contains, 
is evident. 

4, Five sour hams, three of which were classed as light shank sours, 
one of a light aitchbone sour, and one a shank sour, were found in a 
total of 518 hams cured. One sour ham was found in a tierce cured 
with dextrose, two in tierces cured with cerelose, one in a tierce cured 
with 70 per cent corn sugar, and one in a tierce cured with raw sugar. 
These data do not necessarily indicate the percentage of sour hams 
which might be expected in the practical curing of hams with the 
several sugars on a large scale. Such information can be obtained 
only by extended practical use of the sugars. 

5. The average relative quality of the hams cured with the several 
sugars at the four establishments can not be indicated with a high 
degree of accuracy, since not all the sugars were used at each 
establishment. However, a careful consideration of the reports on 
the quality of the hams cured at each plant indicates that the hams 
should be ranked in approximately the following order, according to 
the kind of sugar used: First, granulated sugar; second, raw sugar; 
third, cerelose; fourth, dextrose; fifth, refiners’ sirup; sixth, 70 per 
cent corn sugar. There really was very little difference in the quality 
of the first five lots of hams, and even the sixth lot, cured with 70 
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per cent corn sugar, was considered to be of good quality. In fact, 
in the experiment carried on at establishment B the hams cured with 
this sugar ranked first. 


EXPERIMENTS WITH SWEET-PICKLE BACON. 


Experiments with sweet-pickle bacon were carried on at each of 
the four establishments, but, as with the hams, the one at establish- 
ment X was of a preliminary nature. In all, 19 tierces of bellies were 
cured. 


PRELIMINARY EXPERIMENT AT ESTABLISHMENT X. 


Three tierces of bellies were cured at establishment X, one with 
granulated sugar, one with cerelose, and one without sugar. The 
chilled belles were packed in tierces as follows: Tierce 1: Sixty-one 
bellies were packed together with 8 ounces of sodium nitrate, 10 
pounds of salt, and 44 pounds of granulated sugar, the curing mate- 
rials being sprinkled over the faces of the bellies. Tierce 2: Fifty- 
five bellies were packed with the above quantities of salt and sodium 
nitrate and with 43 pounds of cerelose. Tierce 3: Fifty-five bellies 
were packed with the same quantities of salt and sodium nitrate, but 
without sugar. The tierces were held 48 hours in a curing cellar at 
35°-37° F., then filled with plain 70° brine, and held at the same 
temperature until cured. The tierces were rolled on the fifth, fif- 
teenth, and thirtieth days after packing. The cured bellies were in- 
spected for soundness, soaked 5 hours in water, and smoked 13 hours. 
No unsound bellies were found. Two smoked bellies were selected 
from each lot for test purposes. In Table 9 is presented a brief 
record of the experiment. 


TABLE 9.—Record of preliminary sweet-pickle bacon experiment, establish- 
ment X. 
Tierce 1, _ op Re 3, 
granu- erce 2, erce 
Item. lated | cerelose. | no sugar. 
_ sugar 
Number of bellies:2 2 22-55. -eu2-2.. <4 oes ee eee 61 55 55 
GUIS Ot See aot sb oSass ase Sodages Seagee55 25225252 55525552 days. . ee 33 33 
Weipnt ofcured bellicds <2 e820 it. 552i. AEE. eee pounds. . 425 415 


Conditinn(of coned Deliltess ee aes oe os ee Nata. Normal. | Normal. 


QUALITY OF THE SWEET-PICKLE BACON. 


The relative quality of the three lots of bacon was judged upon 
the basis of the appearance of the freshly cut surface of the bacon 
and upon the appearance, texture, and palatability of the fried or 
broiled product. The three lots of bacon were tested by 12 indi- 
viduals, 6 of whom determined the quality of the bacon in their 
homes, while the other 6 attended a test held in the laboratory. In 
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this and subsequent tests made in this laboratory each lot of bacon 
was fried in a clean frying pan over a low flame and in as nearly the 
same manner as possible as each of the other lots. A summary of 
the reports of the judges is presented in Table 10. 


TABLE 10.—Quality of sweet-pickle bacon (preliminary experiment at estab- 
lishment X.) 


Tierce 1, in ne 
granu- ierce 2 ierce 3 
Judge. lated | cerelose. | no sugar. 
sugar 


Points. | Points. | Points. 
3 


\oboss coy Nada donk Givuledidveedle: Ca ik Se RON ids ha UE aa saan 2 1 
BOS No A MeL NGM TNL wipe Macumabe vial nol suc li ul 3 9 1 
CHE UMMM CUE Te A OMe COLO Gabe e alas) 2 3 1 
DAMN MCHA Lh LAMONT RR ora CONE RMON Contec 1 3 2 
RMR ME GRR LTO ONG. Gt WIRES UOT SONI 3 9 1 
Ts A EL a A PN es a gia ERT ge RG RA NUE 3 ig! re 
CUA aes eR C TEM CST OO. DMN lea 1 ii 3 
Eee AL Se OI ANNE ON STE MNS LUE EEN CS ROT due 3 1 2 
Tae CY Eh A CT NWR mR ET COLAO Varo eae 3 1 2 
Tal lal Uis al gsi asic gael Ui Gh ena NGL TUS EEC a Ra 3 2 1 
ee es MONAT RL Mt A OC Can RR A A OA US 2 3 1 
LGN MOANA MCAT MCR ee CG ent un tala Nou 2 3 1 
AE pec Ute cS) RCE VOM. Salta re Mee ea GRO SE 283 26 | 173 


Basis for scoring: First choice, 3 points; second choice, 2 points; 
third choice, 1 point. The result of the test indicates that there was 
very little difference in the quality of the bacon cured with granu- 
lated sugar as compared with that cured with cerelose, but that the 
bacon cured without sugar was of appreciably lower quality. This 
lot of bacon did not brown on frying and the flavor was distinctly 
inferior to that of the two other lots. ; 


EXPERIMENTS AT ESTABLISHMENTS A, B, AND C. 
PLAN OF WORK. 


Six tierces of bellies were cured at establishment A, and 5 each at 
establishments B and C. 

At each establishment the chilled bellies were packed in tierces 
which were then filled with pickles made up according to the same 
formula except as regards the kind of sugar used. Raw sugar was 
being used at the time in curing this class of meat at establishment A, 
and refiners’ sirup at establishment B. The tierces were stored during 
the curing period at a temperature approximating 36°-87° F. at es- 
tablishments A and B, and at a temperature of 40° F. at establish- 
ment C. The tierces were rolled on the fifth and fifteenth days after 
packing. | 

At establishment A the cured bellies were soaked 14 hours in water 
at 70° F. and were smoked 30 hours at a temperature of 130°-135° F. 
At establishment B the bellies were due to be cured in 30 days but 
by a mistake were left in cure 48 days. The cured bellies were soaked 
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2 hours and 20 minutes in water at 70° F. and were smoked 18 hours 
at a temperature approximating 100° F. At establishment C the 
cured bellies were soaked 14 hours in water at 60° F. and were 
smoked 18 hours at 120°-130° F. The smoked bellies were inspected 
for soundness by a Government inspector. A record of the experi- 
ments is shown in Table 11. 


TABLE 11.—Record of sweet-pickle bacon experiments at establishments A, B, 
and C. 


ESTABLISHMENT A. 


| Tierce 1, Tierce 4 


| 

. ? | Tierce 5, | Tierce 6 

| granu- | Tierce 2, | Tierce3,{ 70 per ? 

A23EE | lated | dextrose. | cerelose. |cent corn es sneee 
sugar. | sugar. Be gar. 
| 

} | 
iINamiber OL bpeltes..: j.-/-/-'- 2.2.4. 4-o5 = = 34 | 34 33 35 34 35 
Curing Periods 225220 25 ss ee days. - 26 | 26 26 26 26 26 
Weight of green bellies......-.-.. pounds. . 300 | 300 300 300 300 300 
Weight ofcured bellies....-..---.--- doza-= 336 | 330 331 330 332 331 
Gainin weight<.2 £23 ses- ee ee dos:s- 36 | 30 31 30 | 32 31 
Quantity of pickle: as gallons. | 17 164 184 16 | 14 16 
Condition of smoked bellies.............. Normal. | Normal. | Normal. | Normal. | Normal. | Normal. 

ESTABLISHMENT B. 
Number of bellies 222202 ves 222855. ae 24 26 26 25 1 CR Rte 
Caring: period ssa) 4s ees days- -| 48 48 48 48 AS i ls Ae. = Zeke 
Weight of green bellies.----...-- pounds. -| 280 280 280 280 280) | = =--soe<- 
Weight ofcured bellies........--.--- doze =4| 330 328 320 328 323; Ree eee 
Garman welehts: see see te doz 50 48 40 48 AR ey aoe nee 
Quantity of pickle ee eh as Se gallons... 17 20 173 18 if: | eee Tes 
Condition of smoked bellies............-- Normal. | Normal. | Normal. | Normal. | Normal. |........-- 

ESTABLISHMENT C. 
Nomberotbellses: 202 2022. bec eee ee 26 | 26 26 | 26 26) ce eae 
Curing pertodst 22) 422-552 12 days... 34 | 34 34 | 34 SAE es Bee 
Weight ofgreen bellies..........- pounds. - 280 | 280 280 | 280 72) | [Sees ake = 
Weight of cured bellies...........-..- Goss: 310 310 | 305 | 305 305 32 e 
Gaininiweiehtsss sss oo sete doses: 30 | 30 | 25 25 PF ae ee ae 
Quantity of pickle SE Soe eee enn rs gallons. - 17 | 17 | 17 | 7 AZ| co Soe ee 
Condition of smoked bellies. ...........-- Normal. | Normal. | Normal. Normal. | |N OrmMal| Peele s2eee 


COMPOSITION OF PICKLE. 


The composition of the new and old pickle from each tierce of 
bellies is shown in Table 12. 


TABLE 12.—Composition of new and old bacon pickle. 
ESTABLISHMENT A. 


a Specific ‘Salometer . : 
Tierce Age of | F |e | Sodium Sodium | Total 
No. pickle. Kind of sugar. a early Ge ane ehlorid. nitrate. | sugar. 
| | | 
Days. Degrees. | Per ae | Per cent. | Per cent. 
Lew fy Grane” iii it Rie Dia Sie 1: 139 a s 70 0. = : . 
1 7, i RR ah 2 3 ee oe ees S 1.090 4 i 21 : : 
2 New. Dextrose ae seeeee ee cas eee ee 1.139 ne nn 70 - se i eB 
2 26538 3 ne 5 3 Se a ee 1.090 46 | 10.31 : 2 
3| New Cerelose2 esc ceseee ne ae ae 2 1. wn is . 67 s a i: a 
3 ZHu|teeee GO ce ee see erent eo wemee 1.094 10. 75 - : 
4! New. 70 per cent corn sugar...-..-.-.- uf 1 re i6 a 5 o + af 
4 PA Pee 6 0s Ae ees 5 eee 1. 3 : : 
5| New. Refiners? Siti peso aap one ae 1.138 69 16. 57 -53 1.77 
5 2G Bebe « 0025. soe ee as Be 1.093 48 10. 32 36 1.32 
6 New. RSW iosede co tee eee ek ea 1.137 | 69 16. 80 | St! i Reg 
6 7.0) ie ies CO: eb. a ae ae ese 1 1.33 


. 090 46 | 10.62 | 36 


ee ar 
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TABLE 12.—Composition of new and old bacon pickle—Continued. 


ESTABLISHMENT B. 


Specific |Salometer ; 
Kind of sugar. gravity | reading Sodium | Sodium | Total 


No. pickle. at 20° GC. | at 20° G, | Chlorid. | nitrate. | sugar. 

Days. Degrees. | Per cent. | Per cent. | Per cent. 
1 New. Granted aftr aioe eS ERY alana 1.152 76 18. 72 0. 29 1. 44 
1 AB EL Se O)aoe Sey seprarctoictelen sere alee 1.110 57 WS 2 13 ig 7183 
2| New. Dero By luvatiarane yaa Ue aa) ee 1. 152 76 18. 72 44 1. 45 
2 ANS ees On RSME Cea ie ee 1.111 57 13. 40 26 25 
3 New. Werelose:. sets 2 Bees Se 1. 156 7 19. 43 26 1.37 
3 Gel aoc OVS 2 Rae ea cel Me ed 1.116 59 14.18 20 90 
4| New. 70 per cent corn sugar...-....-.. 1.152 76 18.55 26 1. 52 
4 45 yeas CLO Eee Ge 2, Us ale ee 1.110 57 13. 07 17 1.11 
5| New. Reiners) Sint pesos eee -ee 1. 156 a 18.17 24 2. 45 
5 45" ames Oe a ae see Meee = ee | ere een see eee 12.81 19 1.87 

| | 


ESTABLISHMENT C. 


1; New. Granwlatedeassaassceeee eee 1. 140 7 | 17. 42 0. 24 0. 86 
1 DU eee (1 RSC RRS ee cre CER eee | 1.105 54 | QOS eweetees leeds esac 
2 New. IDOX(TOSC Ss ore een ae 1.139 70 | 17. 44 23 - 82 
2 PA Me Ose OSes SAE Sse artes mie ts ome 1.098 50 | Qyib 2uilh ee ateerjeee . 65 
3 New. Werelose yee est ee ae 1.139 70 | 17. 46 21 81 
3 YN aga (YE Ar ee ae are ay yas ht LN ER 1.097 49 | 9. 52 old . 64 
4 New. 70 per cent corn sugar-.-..-.... 1.140 7 17. 47 322 . 84 
4 Pa Noor CORE Eee So pe as 1.099 50 | ONO Ls | Ryene eee -61 
OPeNe ws a kvetinerszcinuipssse nase eee 1.142 P| 17.65 24 . 89 
5 PH heel erect CG [C0 tree yaa ea Tr ees ERS 1.101 Filey] PEG ISES cseeaoe | ~12 


Table 18 shows the relative composition of the new and old pickle 
from each tierce, based upon 100 parts of each curing material in 
the new pickle. The data from establishment A indicate compara- 
tively small differences in the relative composition of the old pickle 
from the several tierces as compared with the composition of the 
new pickle. The old pickles from the tierces cured with corn sugar 
contain slightly less sugar than those from the tierces cured with 
cane sugars. The data indicate that on the average the old pickle 
contains 62.59 per cent of the salt, 65.62 per cent of the sodium 
nitrate, and 73.14 per cent of the sugar originally present in the new 
pickle. At establishment B there are considerable differences in the 
relative nitrate and sugar contents of the old pickles from several 
of the tierces, but the significance of these variations is not apparent. 
The data at this establishment indicate that on the average 71.12 per 
cent of the salt, 65.08 per cent of the sodium nitrate, and 75.96 per 
cent of the sugar originally present in the new pickle were present 
in the old pickle from the cured bacon. 

An average of the data at establishment C indicates that 55 per 
cent of the salt and 77.39 per cent of the sugar originally present in 
the new pickle were found in the old pickle at the end of the cue 
period. 
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TABLE 13.—Relative composition of new and old bacon pickle at establishments 
AB On oO 


ESTABLISHMENT A. 


| 
| ms Tierce 4, | ~ 
Tierce 1, EH ee . ‘ 
: | Age of granu- | Tierce 2, | Tierce 3 Ww Tierce 5, | Tierce 6, 
Constituent. | pickle. lated | dextrose.| cerelose. | Pet cent | refiners Taw 
sugar. corn sirup. sugar. 
| sugar. 
| Days. | Percent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Soden Chiorid _.\. 20/88. soe 2 | New. 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 
RO eae area 26 61. 14 61. 74 64. 49 61. 22 62. 28 63. 21 
Sait wits. eee | New. 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 
DOR: RAGE eC epee. 23 _ 26 59. 18 67. 92 66. 66 64. 15 67. 92 67. 92 
Total SUGan. ees ise ce eee New. |- 100.00 100. 00 100. 00 100. 00 100. 00 100. 00 
Dol eee eee SEE ee 26 76. 40 69. 32 70. 18 70. 59 7A. 58 | reeritl 


a  SS—— 
ESTABLISHMENT B. 


Soediamichloride:.-2=> = 4-e- New. 100. 00 100. 00 100. 00 100. 00 1OOSOOE|E eo areas 
WOE ee eee ho a See RE eee 45 70. 08 71. 58 72. 98 70. 46 (OROOh ise wien 
Sodinminitrate..2- ese eo eee New. 100. 00 100. 00 100. 00 100. 00 LOOSO0:| Beets ee 
IDO Sets Seen ee ns ee aS 45 44. 83 59..09 76. 92 65. 39 rhb ea by Qi pect 
oul SAB er ee oe BR New. 100. 00 100. 00 100. 00 100. 00 100S008|Ee eee 
DP Ous See es See eee 45 78. 47 86. 27 65. 69 73. 03 WGsSot hee eee 


EsTABLISHMENT C. 


Sodinmichlorigeers eases New 100. 00 100. 00 100. 00 100. 00 AOOLOON Seance ees 
6 od bic, Ve Se es 27 55. 39 54.59 54. 52 55.01 BSROOI| Ao. aa rue 
ane MILTAves see oe kee N ee 5 th ae oe A ae ie ge eS | Drsgs oie ll ats oie ee ea | mem 
Total saga 2000000000 New. |.........-| 100.00] 100.00] 100.00| 100.00 |.......... 
ee ise hea lan Seem Del! Sh eee ngs 79. 14 70. 24 sorouslt: feeeel 


COMPOSITION OF THE BACON. 


Table 14 shows the composition of the several lots of bacon bellies. 


TABLE 14.—Composition of sweet-pickle bacon at establishments A, B, and C. 


ESTABLISHMENT A. 
Tierce 1 Tierce 4 - : 
Goin granu- | Tierce 2,| Tierce3,| 70per’ peri: bare 6, 
DESDE lated | dextrose. | cerelose. |centcorn| “S;74 Suter 
sugar. sugar. eo = 


Per cent.| Per cent.| Per cent.| Per cent.| Per cent.| Per cent. 


IM@ISEUTC hase ae ee eee ee 15.34 26. 04 24.91 17. 82 15. 68 22. 43 
Sodium Chiond=tesen seer ero ser aa 3. 62 3.15 3.90 2.78 2.36 3.74 
SOGiMPHI TED LC seer oa Seer eee ae oe - 09 - 09 - 10 - 07 - 06 . 09 
OL al SOPd heen en eee ee 33 . 28 36 od .19 .19 


Moisture eee oe Se ee lobia CLAW)? 25.73 23. 10 23. 86 24.37 cee Pe 


Soditim: chilonidiz- =: 25... 2 eS eee 3. 81 4,61 3. 88 4.24 4,04) |p cece 
Sodium nitratezcou. 2 = sae eee ae eee : 04 .07 - 04 -05 ‘ 06 ee Seeks 
MotalisuPat sesso see eee eee eee | 27 - 30 -23 | 41 | 32 Renee ~ 


ESTABLISHMENT C. 


MOISHUTO 2c <sc5ceeeece a eae ~ oe eee oeom | 17.51 16. 56 16. 07 15. 88 15. 
Sodinmichloridece es sae ee eee ae 2. 42 2.98 2. 86 2. 60 2:46) |e ee 
Sodiuii witrate: ca hace eee eee cues 05 06 05 05 Aig eee te 
Totalsiieake: coe sen Soe oe ee eee .16 a8 .16 at 


‘ 
C$ )d Oeste anil 
FB 908 OF) + ADA hth 
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QUALITY OF THE BACON. 


The quality of the bacon was judged upon the basis of the appear- 
ance of the freshly cut surface of the meat and of the appearance 
and palatability of the fried product. The bacon was cut in thin 
slices, and all lots were fried in as nearly the same manner as pos- 
sible. Table 15 indicates the relative quality of the several lots of 
bacon. 

At establishment A the basis for scoring was: First choice, 6 
points; second choice, 5 points, etc. From the data in Table 15 it 
is apparent that in the official test the three lots of bacon cured 
with corn sugars were judged to be of appreciably higher quality 
than the other lots cured with cane sugars or refiners’ sirup. Also, 
the lot of bacon which ranked highest was the one cured with 70 per 
cent corn sugar. It was noted that the bacon cured with corn sugars 
browned more readily on frying than that cured with cane sugar 
or refiners’ sirup. In the plant test at this establishment the results 
indicate that the bacon cured with cane sugar and refiners’ sirup 
was superior in quality to that cured with the corn sugars. These 
findings are directly the opposite of those obtained in the official 
test on the same lots of bacon. 

It was noted in the establishment test that the bacon cured with 
corn sugar had a very dark and burnt appearance after frying. An 
average of the official and plant tests results in: First choice, tierce 
1, granulated sugar, 66 points; second choice, tierce 4, 70 per cent 
corn sugar, 63 points; third choice, tierce 2, dextrose, 62 points; 
fourth choice, tierce 3, cerelose, 58 points; fifth choice, tierce 6, raw 
sugar, 56 points, and sixth choice, tierce 5, refiners’ sirup, 53 points. 

The basis for scoring at establishments B and C was: First choice, 
5 points; second choice, 4 points, etc. The data indicate that at 
establishment B the bacon cured with dextrose was considered to be . 
of the highest quality, followed in turn by that cured with cerelose, 
70 per cent corn sugar, granulated sugar, and refiners’ sirup. All 
lots of bacon at establishment B were considered to be too salty, 
which is due to the fact that the bellies were held in cure too long, 
as has been previously noted. 

At establishment C the bacon cured with dextrose, cerelose, and 
refiners’ sirup, respectively, was of practically the same quality, while 
that cured with graulated sugar and 70 per cent corn sugar was of 
slightly lower quality. On frying, the bacon which had been cured 
with corn sugar browned nicely while that cured with granulated 
sugar or refiners’ sirup turned yellow. 

Establishment C conducted a test on the quality of the sweet-pickle 
bacon and reported that there was practically no difference in the 
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flavor of the several lots of bacon but appreciable difference in the 
appearance of the product on frying. The lots of bacon were ranked 
in the following order according to the kind of sugar used: First, 
sirup: second, granulated sugar; third, 70 per cent corn sugar; 
fourth. cerelose; fifth, dextrose. 


TABLE 15.—Quality of sweet-pickle bacon at establishments A, B, and C. 


ESTABLISHMENT A (OFFICIAL TEST). 


| Tierce iB Tierce 4 : = . 
Jude granu- | Tierce 2,| Tierce3,| 70 per’ pases Tierce 6, 
a as _ lated | dextrose.| cerelose. | cent corn| “<: tid 
sugar. sugar. sirup. sugar. 
; | Points. | Points. | Points. | Points. | Points. | Points. 
Y OR ee ee ae ee 2: = 5 6 1 2 
Ee ee ee © Ss ony Oe eee 3 5 4 6 2 1 
Cae ee ad ee eee es ote tae 3 5 4 6 1 2 
Bye et ene 2 So es. Sees cee ae 3 5 2 6 2 1 
yee ree ee ees See arin ama ae earn carne ws 3 5 2 6 2 1 
Wye Bros ee see se ee Ege 3 5 i 6 2 r! 
(Bis cet be Ren ener ache en echc ec serecmacecescac = 3 a 5 6 1 2 
1 an ecco sare basse et enos ce coeenesececkese 3 t 5 6 2 1 
[RO Ene ae ee ean ar AaB Res Ue aecoaenes 3 5 4 6 1 2 
GLA] 7 (eye a 2 27 42 39 54 14 13 | 
ESTABLISHMENT A (PLANT TEST). 
eee bemeaedeeceagec seceteceeedecterectsce 2 3 2 1 5 6 
IN pen eeeeccccoreceebe ce cee nose ceseteecetees 5 1 3 2 4 6 
Oe ee ee eR eRe nenn cS eee beE ae ceae = 6 2 3 1 5 4 
sors ee ee eae Sates ee ee 6 3 2 1 4 5 
Ge tecech ce dcdcccocctetactee cecede secede sees 4 3 2 1 5 6 
[eee een arc one -ceccereseecaneccosee seceses 6 2 3 1 4 5 
Sacer cote cee ceccec dads sacccctivec sebsseeseee 2 3 2 1 5 6 
ea ne lela min lat teal ae a 4 3 2 1 6 5 
Motal rsh co soos ee Soe eo skate St 39 20 19 9 38 43 
ESTABLISHMENT B. 
AAD Bhp ene Ao eee Re Stas a cinei cia eee = 5 3 i PA EEE ar 
Be oe 5 chat A a eee: Coke oc eek ee 2 5 2 3 Rls ce. 
2 aS a er Bn Oe ee 3 5 2 2 1 Spy eee NE 
iD ee ee on EE 1 3 2 5 4c be 2 Paet 
Dee en gs ie a oer oer 3 5 z 2 | Pik ces 
WR eee sence see eee eee estes Bab 22 See 3 5 4 2 | iy | sek. Se 
Go ence a ee ean saosin a oasaee 3 5 2 1 2 bee 
it fee 2 2s ee ee ae ee is. So a. 1 5 3 40 D> | See 533 
| ere ened See Gane ce Serene er Pere 3 5 2 4 | 1h Ete Ae 
IP GEAT ee to eee ne ses 23 | 43 30 24 (1a) eae 
ESTABLISHMENT C. 
: | | 
A pt Be ia ig IRS i nee nal ata Sa 2 3 4 | 1 i eee a 
BPA RAD TD 6 LAS A. Se Meee o Pee L 5 2 1 Sl ppaee eae ; 
6 Rae See ae tm $5 SERRA | 1 A 3 | 5 A eS | 4 
BY Reh Fans SAPS he ee ee ee 2 = 5 1 Sol Bet Poet Soe 
Bye eS ke es eR a ee 5 2 3 4 Le ERE RE: 2 
A SPARE, ATI, DAL ee SE OE Se ee 2 3 Q 1 5 faces es 
Gees be a ee ee er oie 1 2 3 2 1 Ree ke 
15 Vga StS Shek Ae ee a ee ey Bore 3 5 1 2 rl [eine Sees! 
| peasant See Rea AE cere ere kt tte Rhee 1 = if 3 ee ree 
otal sesso. eeae ea eae eee 21 32 30 | 22 Sal See 
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SUMMARY OF RESULTS OF SWEET-PICKLE BACON EXPERIMENTS. 


1. Nineteen tierces of bellies were cured in four establishments. 

2. The corn sugars were absorbed as completely by the meat dur- 
ing the process of curing as was the cane sugar. 

3. As an average of the results obtained at establishments A, B, and 
C, it appears that the old pickle from the cured bellies contained 64.57 
per cent of the salt, 65.75 per cent of the sodium nitrate, and 75.50 
per cent of the sugar originally present in the new pickle. The 
waste of curing materials occasioned by throwing away the old 
pickle from sweet-pickle bellies is apparent. 

4. No unsound bacon was found in any of the tests. 

5. The quality of the bacon cured with the several sugars did not 
differ widely. As an average of the results of the tests conducted 
at establishments A, B, and C, it appears that the bacon should be 
ranked in approximately the following order, according to the kind 
of sugar used: First, dextrose; second, cerelose; third, 70 per cent 
corn sugar; fourth, granulated sugar; and, fifth, refiners’ sirup. 


EXPERIMENTS WITH BOX-CURED BACON. 


A large proportion of the fancy breakfast bacon on the market is 
cured by the so-called “ box-cure” method. The bellies cured in this 
way are especially selected for quality and size and are trimmed to 
rectangular form. The chilled bellies are packed in specially made 
metal-lined wooden boxes provided with hinged, tight-fitting covers. 
The boxes are usually lined with waxed paper before packing with 
bacon. The bottom is sprinkled with a thin covering of the curing 
mixture consisting of salt, sugar, and sodium nitrate, and a layer 
of bacon bellies is then carefully packed on the bottom, flesh side up, 
and a thin covering of the curing mixture is sprinkled over the meat. 
Successive layers of bacon and curing mixture are packed until the 
box is filled. The top layer is finally covered with paper and the 
cover is fitted into place with the aid of pressure. A definite weight 
of bacon and curing mixture is packed in each box. The capacity 
of the boxes used by different establishments varies. Some estab- 
lishments use boxes holding approximately 625 pounds; others have 
boxes holding 1,000 pounds. Bacon cured in this way is not over- 
hauled. The curing mixture abstracts moisture from the meat and 
before the end of the curing period the bellies should be entirely 
covered with the pickle formed in this way. 


PLAN OF WORK. 


The experiments with box-cured bacon were carried on at estab- 
lishments A, B, and C, three boxes of bacon being cured at each 
plant. Granulated sugar, dextrose, and cerelose were the sugars. 
used. A brief record of the experiments is presented in Table 16. 
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The same quantities of salt, sodium nitrate, and sugar were used 
in each box at a single establishment, correction being made for the 
impurities present in the cerelose. At establishment A the boxes 
were stored during the curing period in a curing cellar at a tem- 
perature of 36°-37° F. The cured bellies were soaked one hour in 
water at 70° F’. and were smoked 30 hours at 130°-135° F. At estab- 
lishment B the boxes were stored in a curing cellar at a similar tem- 
perature and the cured bellies were soaked 10 minutes in water at 


70° F. and smoked 18 hours at 100° F. At establishment C the 


boxes were stored in a curing cellar at a temperature of approxi- 
mately 40° F. and the cured bellies were soaked one hour in water 
at 60° F’. and were smoked 20 hours at 116° F. 


TABLE 16.—Record of boxr-cured bacon experiments at establishments A, B, and C. 


ESTABLISHMENT A. 


Box 1, 
Box 2 Box 3 
Item. ae dex- cere-- 
sugar trose. lose 
IN ft 01] OF<5 oC al OYE) | SKS a es ey AP eae a ae eee en eA ete Aa gous 80 84 83 
Curing periods «534 = hos cae ee i ns 2 ei days. - 21 21 21 
Wieightofereen| bellies sf asdf ot oe te eee ree ok ce eae pounds. . 625 625 625 
Wreithtofcured belliesstss oe asset eee ee Bes SAE Ao Ae Gore 627 630 627 
CG eB Vs 1 gh (23 0 ee eles se A Ne Tl ie hs cue a cca yA dots 2 5 2 
Conditronlofsmoked welll egy eee eee eee ee oe ae a ee Normal. | Normal. | Normal. 
ESTABLISHMENT B. 
INuMber Of MelliSs sei See 2 sh akan ae ae a Rae eRe ARE Rea 46 48 46 
(Qibe at ae oe) os POE SS a Se i Seon Sd ebooe ese cbes kes coor days. . 24 24 24 
Weight of green bellies........-.- 3 LEROY 0 eee. Fea wee pounds. . 300 300 300 
Whetshtioteured bellies’. 2:51:22 eta oe a ape erre eel areeiaet Rea dose: 303 304 305 
Gaimin welshtet 200 ee) ia. cae eee ines sean. See Re see eas dose 3 4 5 
Conditioniofsmokedbelliess te aee eee eee eee eee eee ee ee eee Normal. | Normal. | Normal. 
ESTABLISHMENT C. 
Curing periodienr a eererte eee = =an orale ion ee eee Uae Seer days. . 24 24 24 
Weightiof greensbellies S322 0-305 70 et. Seay ..--- pounds. - 575 575 575 
Wiel eht OCUTERS DENT ese este eri a a er Teh ye nes Seg aEe ANE APSE domes 571 572 572 
TUOSSHN: WeLSHG sate ee ec a Ae Oe A A a Ee SR ee dower 4 3 3 
Conditionofsmokedlbelliesse. so. 6s Oe ee ae a eee ee Normal. | Normal. | Normal. 


COMPOSITION OF BOX-CURED BACON. 


The composition of the smoked bacon is shown in Table 17. Atten- 
tion is called to the relatively low salt and high sugar and nitrate con- 
tent of this bacon at establishment A, as compared with the sweet- 
pickle bacon cured in the same establishment. (See Table 14.) At 
establishment B may be noted the relatively high sugar content of the 
three lots of bacon, the average percentage of sugar being twice as 
great as that present in the box-cured bacon cured at establishment A, 
and over eight times as great as the average percentage of sugar pres- 
ent in the sweet-pickle bacon cured at the latter establishment. The 
figures for establishment C show a low salt and sodium-nitrate con- 


a 
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tent of this bacon as compared with that cured at establishments A 
and B. There are considerable differences in the amounts of curing 
materials present in the three lots of bacon, but these variations do not 
appear to have any special significance. The average sugar content 
of the three lots of bacon is 0.55 per cent, as compared with 0.81 per 
cent in the bacon cured at establishment A, and 1.63 per cent in that 


cured at establishment B. 


TABLE 17.—Composition of box-cured bacon at establishments A, B, and C. 


ESTABLISHMENT A. 


Boe Box 2, | Box3, 
Constituent. Oat FI dex- cere- 
sugar. trose. lose 


Moisture 228 Ses fee ao ee ewe get he Soe, hain Aatebs sbzaties Me: 15.15 13. 38 | 19. 93: 
Sodium Chloride ee ae ee ees are ee aE eee ya evn ey. Sen ey eee 2. 40 75 2. 46. 
Sodimamitrateie 8 eer Sao sae es Ee ee ees cage ss Paice 20 13 16 
PolalsuUpancas ses ey Meo ye Mee A anes ae ese eee eae ee ines enemas Sellers 1.02 61 81 


I RTARTA OS yes ho crete SCI SiN en eck 9h dene dR ge a Uy NES 12. 23 19. 33 14. 91 
Sodium CHOni dae ee eens aoe ee ee ee eae oe Set A RD ae ort 2. 46 2. 60 2. 52: 
Bod imini trate seme ect a ape a ee ree te ernie an arene ee eel . 29 35 AHL 
BOLAUBMGAE! se nk ots ae Soto st eacee ee Lode Ach St cee Pe We 1. 82 1. 82 1. 26 


Moi Cai ae a a aT ee ala iene inte matte nadie okies Sata eran sic wiearevsie's caters 14. 67 14. 34 12. 68 
SOGIUIMNCH ORIG eee aos ars ene ee ee epee cect eee ote eeaeie ee . 96 1.16 
Sodiummnitrates.-- 21s cna stags g Aes Wis «manta prls Reba aaah NG fol Aare Ey oS a2 . 03 .09 
"Potalsupgarg-csos- sakes shoo eetdacton bs cide 4 by sackenglosed ob dobiite See -77 P33 . 56- 


QUALITY OF BOX-CURED BACON. 


The relative quality of the bacon is shown in Table 18, the test 
being made in the manner previously described. The basis for scor- 
ing was: First choice, 3 points; second choice, 2 points, etc. 


TABLE 18.—Quality of box-cured bacon at establishments A, B, and C. 


Establishment A Establishment A 
(Official test). (Plant test). 
Judge. Judge. | 

Bees, Box 2,| Box 3, noe Box 2, | Box 8, 

ane aa dex- cere- oated dex- cere- 

sugar. trose. | lose. sugar. trose. | lose. 
Points.| Points.) Points. | Points. | Points.| Points. 
IN 9 BOS SOS ae i Eee 1 3 PA Petes ol SMES Ee er | 3 1 | 2 
[At sia Cuban ea ae 1 2 Fal AS ac hie il al eg a | 3 1| 2 
Ces se oe a tel 3 Dal | RO ee ee a are fee ee 3 1 2 
1D) ees on RO ae oe ee a 2 3 ih | RE ee ee PRBS A ET 3 1 2 
[Dee PT Ser a Fear ae epee 3 1 Jy WQS: 2 SWE Ree eels a Pin 3 if! 2 
TP ae we EE ire if 2 Se BAR ees ON Rw ee a it hg 3 2 1 
Gy ee a ees css 1 3 SATE SY ee AA eee, Sey ae 3 1 z2 
EUR ae ae ee. oe 3 2 Thal bade Webi ele yeaa I a Aaa 3 1 2 
Poise fees ee 13 19 16 Total oe ees 24 9 15 
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TABLE 18.—Quality of box-cured bacon at establishments A, 


Establishment B. 
Judge. Box 1, | Boo | hase Judge. 
eres dex- | cere || 
| sugar trose lose. = 
| 

Points. | Points.| Points. 
Ja atieel sche dilade Ait en by 3 | 2 1 ALLE A ees 
SECS. iy = oy le 1 | al Doubs ace ee a eee oe 
GE Tiel: ee as Se 3 | 1 QUOIZEL 
Ab eset = Sie een ey ee 3 | 2 pA | 9D Je ae eg ree Pe 
Ay ees ope 2 Lae ee 1 | 3 PAM | iat eee et ee ene oe eee 2 ae 2 
Dk Seen Meee peels s SES 2 3 ANE eee. G2 ee eh eee 
Garr aes ee 1 | 2 aire Ta ete a ae erg 
Ho eee eee 3 2 LD | es De ee eee ee see te 
Tee Boe Re eee Se 2 3 SINKS artes oe Se ak eee eee 
i ee Oe ees lp eeu: 3e\[ do... c aes  e 

Metal so a ecetee ge 0e| °° 23 17 || Wopalsdce ss: saa u se 


The results of the official test at establishment 


B, and C—Contd. 


Establishment C. 


pace Box 2, | Box 3, 
oted dex- cere- 


sugar. trose. : lose. 


Points. | Points. | Points. 


2 1 
1 3 2 
2 3 1 
3 2 1 
2 1 3 
3 2 1 
2 1 3 
1 3 2 
3 2 1 
2 3 1 


bho 
i) 
ho 
i) 
_ 
a 


A indicate that 


when carefully broiled or fried the bacon cured with granulated 
sugar turned golden yellow in color—that is, the fatty tissue—while 


that cured with dextrose and cerelose turned light 


brown. Choice 


on the basis of appearance was largely a matter of personal taste. 
‘ When fried too rapidly or too crisp, the bacon cured with the corn 
sugar had a tendency to turn dark-brown or to char. Under such 
conditions the bacon cured with granulated sugar was to be pre- 


ferred. 


There was only a comparatively slight difference in the 


quality of the three lots of bacon, that cured with dextrose ranking 
first, with cerelose second, and with granulated sugar third. 


In the plant test at establishment A the bacon 


cured with cane 


sugar was much preferred, particularly because it turned golden 
yellow in color on frying, whereas the bacon cured with corn sugars 


fried brown in color and charred readily. 
-the bacon cured with dextrose and cerelose would 
factory on the market in competition with bacon 
sugar. 

The scoring of the bacon cured at establishment 


The officials stated that 


not prove satis- 
cured with cane 


B indicates that 


there was very little difference in the quality of the three lots of 


bacon. 
lose browned more readily on frying or broiling 
with granulated sugar. There seemed to be very 


As has been noted, the bacon cured with dextrose and cere- 


than that cured 
little difference 


in the flavor of the three lots of bacon, all being of high quality. 

The results for establishment C show that the bacon cured with 
granulated sugar and that cured with dextrose were of practically 
the same quality, while that cured with cerelose was of only slightly 
lower quality. The bacon cured with corn sugar turned light brown 
on cooking, while that cured with granulated sugar turned yellow. 
All the bacon was considered to be of first-class quality. 


re 
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The officials of establishment C conducted a cooking test on the 
three lots of bacon and reported that the samples were ranked as 
follows, according to the kind of sugar used in curing: First choice, 
granulated sugar; second choice, dextrose; third choice, cerelose. 
The bacon cured with corn sugar had a tendency to char on fry- 
ing, while that cured with granulated sugar turned yellow. There 
seemed to be but little difference in flavor. It was considered that 
the use of corn sugar in place of cane sugar in curing this class of 
bacon would not yield a satisfactory bacon on account of the ten- 
dency of the product to turn brown or char on frying. 


SUMMARY OF RESULTS OF BOX-CURED BACON EXPERIMENTS. 


1. Nine boxes of bacon were cured in three establishments. 

2. The average sugar content of the bacon cured with each of the 
three sugars was as follows: Granulated sugar, 1.20 per cent; dex- 
trose, 0.92 per cent; cerelose, 0.88 per cent. This indicates a slightly 
greater absorption of granulated sugar than of corn sugar. 

3. No unsound bacon was found in any of the tests. 

4. The evidence as to the relative quality of the bacon cured with 
granulated sugar, dextrose, and cerelose is conflicting. A summary 
of the three tests conducted in the laboratory shows that the total 
number of points scored by each lot of bacon was as follows: Dextrose, 
64; granulated sugar, 55; and cerelose, 49. All lots of bacon were 
considered to be of high quality: On the other hand, the tests con- 
ducted by officials of establishments A and C indicated a marked 
preference for the bacon cured with granulated sugar, that cured with 
dextrose ranking second, and with cerelose third. Objection was 
made to the bacon cured with corn sugar chiefly because the product 
browned too readily on frying and charred if cooked too rapidly or 
too crisp. It was considered that bacon cured with corn sugar by the 
box method would not be so desirable a product as that cured with 
granulated sugar. 

The writer is of the opinion, notwithstanding these conflicting 
views, that the possibility that corn sugars can be used successfully 
in curing bacon by the box-cure method is not excluded, but that 
further experiments should be carried on in order to settle the 
question. 

EXPERIMENTS WITH BEEF HAMS. 

Beef hams are groups of muscles cut from the rounds of cattle. 
The hams are classed as insides, outsides, and knuckles, according to 
the part of the round from which they are cut. Beef hams are 
usually cut from the rounds of poorly finished medium or lght- 
weight cattle. The hams are packed in tierces and cured in a pickle 
containing salt, sugar, and sodium nitrate. When cured the hams 
are soaked in water to remove excess salt and are then smoked and 
dried for several days. The dried-beef hams are finally cut into very 
thin slices, either at the packing house or in the retail meat shop, 
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before being sold to the consumer, who purchases the product as 
“chipped beef.” High-grade “chipped beef” should be bright red 
in color, mildly salty, sweet, and of pleasing flavor. When properly 
cured, dried beef, either in the ham or chipped, should keep in good 
condition for a considerable time at ordinary temperatures. 


PLAN OF WORK. 


The experimental work was conducted at establishments A and B, 
five tierces of hams being cured at each plant. Granulated sugar, 
dextrose, cerelose, 70 per cent corn sugar, and refiners’ sirup were 
the sugars used. The hams were cured according to the usual prac- 
tice at each establishment except as regards the kind of sugar used. 
One tierce of hams was cured in pickle made up according to the 
formula regularly followed in the establishment, while each of the 
other tierces of hams was cured in pickle of like composition except 
that an equivalent amount of corn sugar, or of the sugar found in 
refiners’ sirup, was substituted for the sugar regularly used. 

The chilled beef hams (“insides”) were packed in tierces which 
were then filled with pickle, but at establishment B 5 pounds of 
salt was sprinkled over the hams in each tierce when packed, and 
the tierce was then filled with pickle. The tierces were stored in a 
curing cellar at approximately 37° F. and were rolled on the fifth, 
fifteenth, and thirtieth days after packing. At establishment A the 
cured hams were soaked 9 hours in water at 70° F. and were smoked 
6 days at 185° F. At establishment B the cured hams were soaked 
20 hours in two changes of water at 65° F. with four overhaulings. 
The hams were smoked and dried five days at a temperature of 
100°-110° F. 

The smoked hams were inspected for soundness by a Government 
inspector. Two hams from each tierce were selected for test pur- 
poses. A brief record of the experiment is presented in Table 19. 


TABLE 19.—Record of beef-ham experiments at establishments A and B. 


ESTABLISHMENT A. 


Tierce 4, 


= Tierce 5 
nu- | Tierce 2, | Tierce 3,| 70 per 7 
ae Tae dextrose. | cerelose. | | cent corn a 

sugar sugar. eee 

Neamber of ams = 2225! 023s So) ye ees. 27322 = Se 29 27 y.{ fa 27 27 

Weight of green hams . <2. . 22-95-52 sae pounds. 330 | 330 330 330 320 

Weight of cured hams.--.-......-----..-----=-- do:z.- 362 355 375 374 354 

Gain in weight....-5- --.5- . 2522255 <r do _.. 32 25 45 t4 34 

Quantity of Pickle A6 NS OR eee Cree i 3 ee gallons... 13 13 | 123 | 15 173 

Conditionjoi smoked hams >= = 2). 22 sssaee oe eee eel | Normal. | Normal. | Normal. | One light One light 

sour sour. 
ESTABLISHMENT B. 

Nouniber pihams: 2 i. 2-25 = ct tn 27 | 27 7 27 | 27 
eight of preen hams $2: 2. 2-22. ose pounds.. 320 320 320 320 320 
Ouality "Lilt bl cs rae SS a ne eyes ee gallons... 15 14 15 16 | 15 

Condition of smoked hams oes 22 2 |N ormal. | Normal. | Normal. ON ormal. | Normal. 
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The composition of the new and old pickle from each tierce is shown 
in Table 20. 


TABLE 20.—Composition of beef-ham pickle at establishments A and B. 


ESTABLISHMENT A. 


EET 


Specific |Salometer) goginm | Sodium | Total 


Tierce Age of Kind of sugar. gravity | reading : 
Nos «| pickle: . At 20Cs hat 202. | Cord: |suitmate}/ sugar: 
Days. Degrees. | Per cent. | Per cent. | Per cent. 
1 News | Granulated an. sage ee eee 1.190 94 23.10 0. 67 1.58 
1 1 ae Oe ae be Se Seis goers oe ap 1.082 42 8. 52 35 1.04 
2 ING Wa) Dextrose epe 2s sess aasoeeenee 1.190 94 23.15 66 1. 45 
FN EO OAD Pas ae Ob eee a eee ic teem neal 1.081 42 SHA) Ibonoodenas - 89 
3 INew.-|-Cerelose ssssa2iasecseeceeccee ae 1.190 94 23.15 69 1.54 
3h | Gap OO eed Ose ae See teite es tests eo ctape 1. 080 42 8.23 34 -70 
4 New. | 70 Be cent corn sugar - 1.190 94 23. 00 69 1. 66 
4 G90): | BAS 05-4. Mee ens sa seee ee oct 1. 087 44 9.07 39 - 85 
5 New itefiners SUD sare pra ames Saye the 1.193 95 22.90 67 1. 50 
BY [le ov 3 (0) eS RK SACRE ES 5 c5 5Gusoonec se bh sees 1.096 49 10. 03 39 1.07 


1 : 

1 7a eee GOs3 a Ae she hats ft 1.098 50 9. 65 31 91 
2 ING Weel) Dextrosees.. eco se ea cesses 1.200 98 23.75 77 2.17 
2 (PN Beene Dos sees eS eS. 1.095 49 10.19 21 75 
3 New. | Cerelose...-...--.------------- 1. 200 98 23. 54 77 2.20 
3 U2 perce GOs srkh sess ant eee le 1.083 43 8.37 18 Silt 
4 New. | 70 per cent corn sugar - 1. 200 98 23. 28 81 2. 65 
4 UPA) Sees GOEIe. Aika cee ee bee 1.104 53 11.32 20 1.13 
5 New. | Refiners’ SIEU PI ayy ee eter cio sny 1.198 97 23.86 78 eb 
5 Wh \ Satis GOSS. os eee esses ee ees 1.100 | 49 10.34 22 - 64 


Table 21 indicates the relative composition of the new and old 
pickle from each tierce based upon 100 parts of each constituent in 
the new pickle. 

At establishment A it appears that relatively the smallest propor- 
tion of sugar in the form of cerelose remained. in the old pickle from 
the cured hams, and the highest proportion of sugar from refiners’ 
sirup. As an average of the data for each constituent remaining in 
the old pickle it appears that 38.35 per cent of the salt, 54.06 per 
cent of the sodium nitrate and 59.05 per cent of the sugar originally 
present in the new pickle was found in the old pickle. 

In the consideration of the figures for sodium chlorid at establish- 
ment B it is to be remembered that 5 pounds of salt was added to each 
tierce of beef hams in addition to the salt present in the new pickle. 
The relative percentage of salt in the old pickle as compared with the 
new pickle does not, on this account, represent the true proportion 
of the salt, added to the fresh hams in dry form and in pickle, which 
remains in the old pickle. 


| 
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TABLE 21.—Relative composition of new and old beef-ham pickle at establish- 
ments A and B. 


ESTABLISHMENT A. 


| F : Tierce 4 . 
Tierce 1 . : = ?) Tierce 5 
: Age of ? | Tierce 2,| Tierce 3 70 per ? 
Constituent. : granulat- q 2 refiners 
ickle. dextrose. | cerelose. | cent corn 5 
P ed sugar. sugar. | Sizup. 
Days. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Sodtumichloridhet 2 eee eee | New. 100. 0 100. 00 100. 00 100. 00 100. 00 
DDG 2 Rs Te Oy TY eer ee 90 36. 88 36. 11 35. 55 39:43 |®  *743)80 
Gini ieee | wNew.|} 100.00 100.00] 100.00) 100.00] 100.00 
TD) Oe ee a ES a RSs Ee 90 OZ524 aime Sete ee 49, 28 56. 52 58. 21 
Motal Sugary oe ee eee ae eee eee eee ee ; . New. 100. 00 100. 00 100. 00 100. 00 100. 00 
DD) Oc ee eee haptic ead | 90 65. 82 61. 38 45. 55 51. 20 71. 33 
ESTABLISHMENT B. 
Sodiummirchlonid@as- pees ate eee eee | New. 100. 00 100. 00 100. 00 100. 00 100. 00 
ID Yo), Aik 5s: eae Ae St eRe LU NES LerS | 72 43. 31 42. 90 35. 56 48. 62 45. 23 
Sodiumbinibra techs ecste seer diye ap pee. eee| New. 100. 00 100. 00 100. 00 100. 00 100. 00 
TD YOR aE ey aera iy a 0a 18 Soe ea | 72 33. 69 27. 30 BY ay 24. 69 28. 21 
MOvAlSUSALA = cies etre ree oe eee oe New. 100. 00 100. 00 100. 00 100. 00 100. 00 
Hh) () Rs) ae he ne Pe Ae eal Meee | 72 31. 27 34. 56 TUS 42. 64 25. 50 


COMPOSITION OF BEEF HAMS. 


The composition of the dried and smoked beef hams is indicated in 
Table 22. Analyses were made of sections cut from the middle of 
each of two hams from each tierce. There are appreciable differences 
in the percentages of salt, sodium nitrate, and sugar present in the 
several lots of hams, but the significance of the figures is not apparent. 

It may be noted that the sugar content of the hams cured with dex- 
trose is appreciably lower, and that of the hams cured with cerelose 
very much lower than that of the other lots of hams. The evidence 
is not sufficient to allow any conclusion to be drawn. The sodium- 
nitrate content of the beef hams cured with granulated sugar and 


with dextrose is considerably lower than that of the other lots of 
hams. 


TABLE 22.—OCOomposition of beef hams at establishments A and B. 
ESTABLISHMENT A. 


. Tierce 4 
Constituent. Eeeee Tierce 2,| Tierce 3,| 70 per : sere 
A sugar dextrose.| cerelose. | cent corn sirup 
: sugar | “ 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Moisturets Nis sihgaies aimee ie eee OE ree Deh 59. 26 55. 82 57. 67 52. 67 57. 07 
Sodiumychloridts see ae eee sae ao eee 8. 26 8. 74 9. 02 9.15 9. 73 
Sodium nitrates: Seer ek ee eee eS TEEN ee 19 jP3) . 36 . 39 34 
MOtAlSt Pare Wis ise aay AR WEE Ri (hae ee ae . 50 33) . 28 - 49 -09 


IMOISGUTE SEAT SEEGER LEP Mee eR He oR LES es 8 | 53. 29 54. 96 55. 38 53. 63 52. 76 
FSYoro Ut haa y(slad Koy Vols muh SS eis ali hcl EU op 9.14 10. 60 8. 40 10. 16 10. 35 
Syove by booolh angen eee ve ee eee ein eee ak . 04 . 04 Salil .19 .18 
PE OLAIESTS Bias tere ice ee te ye ay eaten oo | . 69 569? -ll aye. .79 


QUALITY OF DRIED-BEEF HAMS. 


The quality of the dried beef was judged from the appearance and 
palatability of thin slices of the beef cut from the middle portion of 
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each of two hams from each tierce. The dried beef was eaten without 
cooking. A report of the tests is shown in Table 23. 

The result of this test at establishment A indicates that the beef 
hams cured with dextrose were of the highest quality, followed in 
turn by those cured with cerelose, granulated sugar, 70 per cent corn 
sugar, and refiners’ sirup. Granulated sugar was being used regu- 
larly in curing beef hams at this establishment, and this grade of 
sugar is very generally used in curing beef hams. Thus it appears 
that the hams cured with two of the corn sugars, namely, dextrose 
and cerelose, were superior in quality to the hams cured with granu- 
lated sugar. 

The results at establishment B indicate that the beef hams cured 
with granulated sugar were of the highest quality, closely followed by 


those cured with cerelose ; the beef hams cured with dextrose and with 


70 per cent corn sugar were of practically the same but of appreciably 
lower quality than those cured with either granulated sugar or cere- 
lose, while the hams cured with refiners’ sirup were of a decidedly 
lower quality, both as regards. appearance and flavor. 


TABLE 23.—Quality of dried-beef hams at establishments A and B. 


ESTABLISHMENT A. 


Tierce 4 


Tierce 1,| pierce 2,| Tierce 3,| 70 per | tierce 5, 
| Tierce 2, ,| 70 per 

Judge. ere dextrose. | cerelose. | cent corn| @fners 

gar. eean sirup. 

| Points. Points. Points. Points. Points. 
FES every eet ig vig epee pce LPS pe cae EE ee 5 1 
(Qiu evita ai Reng cared Danae Sracttag ta aver iis ais thins Seep an CMe | 3 5 4 1 2 
DoaceSon ses eeosenes $3285 Seder Ss 5ec4s oes ohms sesaes | ; . 3 Z 3 
[Bes Sas ae a ate eee Re ceca Ga ea a ane aR at 3 
JD ea reign sto sane page ReNace oe Sens oem ne Se, Set i Om ee er | 3 5 4 2 1 
Gre eee pe iti ere ane en LN Gea csc hel ty ey abe 3 5 4 2 1 
LB leta 8 oe be a at | st oo See See Meee ae oe Sle Or ee eee es ee 4 5 3 2 1 
AKO YR bee ie spent a ae a as Ree a UR at TELS ee 22 35 30 18 15 

ESTABLISHMENT B. 

IN 556 SGT CLT eS I Tage a eS Pe a 5 3 2 4 1 
1B) che Saha SS ey ae & Ea Un Ce ye a ce ae ee ee ae ee 3 1 5 4 2 
(Oh RS GO SS oie HE ga NU nN tee SU 5 9} 4 3 1 
I) apes Meneses, aT ee Wee fe ata 4 3 ay 2 1 
TER escSi este ceice AS te cl aoe a hcl rae cree pm Ra a 5 2 4 3 1 
Jee et an ae a Ee gO SR aS iS eA OE OW OE ELE 4 5 3 2 1 
CroSS Is Co Kas BE SE Ee eae Rt Ne rere =a IE NN 5 2 4 3 1 
1B SCS GSE GES RSE ae AD TNS SEG SR ne 4 3 5 2 1 
Tso eT aly On aie he gg at eR | 2 5 3 4 1 
Ect enlaG mea eT MeN Oa fp CG yt OL Ue Mian | 37 26 35 27 10 


SUMMARY OF RESULTS OF CURING EXPERIMENTS WITH BEEF HAMS. 


1. Ten tierces of beef hams were cured at two establishments. 
2. Only one slightly sour beef ham was found in the two experi- 
ments, and that in a tierce cured with refiners’ sirup. 
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3. Combining the results of the tests on the quality of the beef 
hams cured at the two establishments, the several lots of hams rank 
as follows according to the kind of sugar used: First choice, cerelose, 
65 points; second choice, dextrose, 61 points; third choice, granu- 


lated sugar, 59 points; fourth choice, 70 per cent corn sugar, 45° 


points; fifth choice, refiners’ sirup, 35 points. These facts indicate 
that dextrose and cerelose are at least equal in value to granulated 
sugar for use in curing beef hams, but refiners’ sirup yielded a 
product of lower quality. 


GENERAL SUMMARY. 


1. The results of the experiments in curing pork hams indicate 
that the several sugar substitutes employed, viz, dextrose, cerelose, 
70 per cent corn sugar, and refiners’ sirup, can be used successfully in 
place of cane sugar in curing this class of meats. The difference in 
the quality of the hams cured with the several sugars was slight. 

2. The results obtained in the curing of sweet-pickle bacon with 
the sugar substitutes named, as compared with cane sugar, were 
similar to those obtained with pork hams. There was comparatively 
hitle difference in the quality of the bacon cured with the different 
sugars. However, the bacon cured with the three corn sugars was 
considered to be of slightly better quality than that cured with cane 
sugar or refiners’ sirup. 

3. The experiments with box-cured bacon yielded conflicting re- 
sults. The tests on the quality of the bacon conducted by the de- 
partment indicated that there was httle difference in the quality of 
the bacon cured with dextrose and cerelose as compared with that 
cured with cane sugar. On the other hand, the tests conducted by 
two of the establishments indicated that bacon cured with cane 
sugar was of distinctly superior quality, chiefly because the bacon 
cured with corn sugars browned too readily on frying. In view of 
these conflicting opinions, further experiments in the use of corn 
sugars in curing box-cured bacon are desirable. 

4. In the curing experiments with beef hams, the use of dextrose 
and cerelose yielded dried beef of as good quality as that obtained 
by the use of cane sugar. The beef hams cured with 70 per cent 
corn sugar and with refiners’ sirup were of inferior quality. 

5. The experiments reported in this paper must be regarded as of 
a preliminary nature, and while the results indicate strongly that 
several corn sugars, as well as refiners’ sirup, can be used success- 
fully as substitutes for cane sugar (sucrose) in curing meats, yet it 
is highly advisable that meat-packing establishments contemplating 
the use of one or more of these substitutes first conduct curing tests 
on a moderate scale before curing large pean of meat with the 
sugar substitutes chosen. 5 
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